Potentiation of vincristine effect in human and murine gliomas by calcium channel blockers or calmodulin inhibitors.
The effects of calcium channel blockers and calmodulin inhibitors on vincristine cytotoxicity were studied in vitro with five glioma cell lines: three human glioblastomas, one rat glioma, and one mouse ependymoblastoma. One human glioblastoma and the rat glioma were resistant to vincristine in contrast to other glioma cells. The resistance to vincristine was considerably decreased by nontoxic or marginally toxic concentrations of calcium channel blockers or calmodulin inhibitors, although the former was more effective than the latter. In the presence of verapamil, the vincristine cytotoxicity, as measured by cell doubling times, increased 90- and 84-fold in the vincristine-resistant human glioblastoma and rat glioma, respectively. The decrease in the resistance to vincristine was related to a marked increase in the intracellular level of that drug, probably mediated by inhibiting its outward transport. The in vivo studies showed that verapamil or nicardipine administered daily with vincristine for 10 days significantly enhanced the chemotherapeutic effect of vincristine in an intracranially transplanted rat glioma model. An approximately 32% to 118% increase in life span occurred with 15 mg/kg/day of verapamil, depending on the doses of vincristine.